Correction of bilirubin conjugation in the Gunn rat using hepatocytes immobilized in alginate gel beads as an extracorporeal bioartificial liver.
A new extracorporeal bioartificial liver using alginate-entrapped hepatocytes was developed and evaluated for its ability to correct the lack of bilirubin conjugation in the Gunn rat. Hepatocytes were harvested from Sprague-Dawley rats by the two-step collagenase perfusion method and then immobilized in Ca(++)-alginate beads. The ability of immobilized hepatocytes to conjugate bilirubin was investigated in vitro by comparison with hepatocyte monolayer cultures. The bioartificial liver consisted of a cylindric bioreactor containing either alginate beads with hepatocytes (test group) or alginate beads alone (control group). Gunn rats were connected to this bioreactor via an extracorporeal circulation and bile fractions were collected at hourly intervals. Both bilirubin monoconjugates and bilirubin diconjugates were measured in the bile by high pressure liquid chromatography. Hepatocyte viability in alginate beads was determined prior to and at the end of each experiment and found to be unchanged (75%). In the test group, the concentration of bilirubin conjugates increase rapidly, attaining median values of 72.26 microM and 92.59 microM for mono and diconjugated bilirubin respectively, during a 3 h period of extracorporeal circulation. In the control group, the levels of either conjugate did not exceed 0.87 microM throughout the experiments. Statistical analysis showed a significant difference between the two groups (p < 0.0023). These results suggest that the bioartificial liver used in this study represents an effective method for the temporary correction of the Gunn rat's genetic defect. Such a system might be of therapeutic interest in acute liver failure.